An active tissue-specific enhancer and bound transcription factors existing in a precisely positioned nucleosomal array.
Nucleosomes positioned over promoters are usually inhibitory to protein binding and activity. We analyzed at the nucleotide level of resolution the nucleosomal organization of a distal, liver-specific enhancer in various mouse tissues and found that the enhancer exists in an array of three precisely positioned nucleosomes only in liver chromatin, where the enhancer is active. In vivo footprinting reveals that essential transcription factor-binding sites are occupied on apparent nucleosome surfaces, in one case leading to a perturbed nucleosomal structure. A similar nucleosomal array is generated with an in vitro chromatin assembly system in which nucleosome positioning is dependent upon binding to the enhancer of proteins related to hepatocyte nuclear factor 3. We suggest that certain transcription factors can organize nucleosomal structures that define an active enhancer element.